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Abstract 

This paper discusses the dominance of AMD and Intel as they are the two main 

computer chip producers in the market and their price reduction strategies that resulted in a 

loss for both enterprises. Also, the paper highlights the applied prisoner dilemma strategy. The 

methodology section of this research includes a payoff matrix between the two companies, 

followed by an analysis of CPU prices offered by Intel and AMD. And finally, an illustration 

of Intel’s share of sales to analyze the market standing of the two companies. The findings of 

this study show that Intel needs to readjust its pricing policy as slashing prices cannot be 

maintained in the long term.  
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1. Introduction 
Game Theory is the examination of mathematical models regarding conflict and 

collaboration between bright and logical decision-makers (Ho, Hsu & Lin, 2011). It is an 

independent field of study that is employed in social sciences, biology, applied mathematics, 

international relations, and most noticeably economics (Bhuiyan, 2016). In game theory, the 

gain of an agent in making a decision relies on the decisions of others (Bhuiyan, 2016).  

The game is made up of an assortment of rules and arrangements that the players follow; 

the game compromises three main components which are several players, several strategies for 

each player, and many predilections over possible outcomes (Pertovt, Javornik & Mohorčič, 

2011). The individuals taking part in the game are referred to as players and decide their moves 

at each level of the game, and the decisions of the players affect the outcome of the game for 

every player (Pertovt, Javornik & Mohorčič, 2011). 

There are two principal categories in the game theory which are cooperative and non-

cooperative games; non-cooperative games presume that every player moves separately 

without cooperating with the other players and selects the strategy that enhances his welfare 

(Burguillo, 2018). On the contrary, the cooperative game theory examines the attitude of 

players when they collaborate, inside cooperative games, there are coalition games in which 

some players try to establish collaborative groups to enhance the way they perform in a 
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competitive game and to allow players to achieve their objectives that they may not be able to 

achieve on their own (Burguillo, 2018). The non-cooperative game theory checks decisions 

that arise from the economic interactions between the individuals making the decisions 

(Norozpour & Safaei, 2020). Where each player makes decisions to maximize their utility 

(Owen, 2013, as cited in Norozpour & Safaei, 2020). On the other hand, cooperative game 

theory employs analytical methods to examine the behaviour of rational players when they 

collaborate (Owen, 2013, as cited in Norozpour & Safaei, 2020).  

The objective of this research is to examine the application of the game theory to the 

Technology oligopoly using the case of Intel and Advanced Micro Devices (AMD) which are 

two of the major computer chip manufacturers in the world. This research aims to provide 

evidence on how the application of the game theory between the two companies can influence 

their profits. 

This research is divided into five parts, first is an introduction followed by a literature 

review, after which is the methodology succeeded by results and finally ending with the 

conclusion. 

 

1.1. Research Motivation 

The motivation for this research is to provide a better understanding of the game 

theoretic approach applied by Intel and ADM. This will provide insights to entrepreneurs on 

the strategies used in the market and the competition in the technology industry. In addition, it 

aims to provide a better explanation of the application of the Game theory in an oligopoly 

market. 

 

1.2. Research Questions 

- What are the Game theory strategies employed by Intel and ADM? 

- What is the impact of the Game theory application on Intel and ADM? 

 

2. Literature review 

The game theory is majorly applied in fields such as oligopolies and auctions (Fink & 

Humes, 1998, as cited in Norozpour & Safaei, 2020). An oligopoly market is a condition where 

a small number of large firms simultaneously obtain control over a large market share while 

being knowledgeable of the impact of their interrelationship on the market share and profits 

(Norozpour & Safaei, 2020). As a result of this oligopolistic framework, choice-making 

depends to a large degree on the game theory (Norozpour & Safaei, 2020). 

 

2.1. Types of the game theory  

2.1.1.  Zero-sum games 

These are games where the outcome is distributed among players as the decisions of 

the players cannot alter the available resources (Burguillo, 2018). In this game, a player wins 

when another player loses, this results in a net change in benefit equal to zero (Bonau, 2017). 

Poker is an illustration of the zero-sum game (Burguillo, 2018). Examples of this include 

gambling and chess (Bonau, 2017). The solution to this game which was shown by Nash shows 

that two or more players will not change their decision when they are informed of the choice 

of the other player and are aware that there will be no benefit in altering their decisions (Nash, 

1951, as cited in Bonau, 2017). Thus, the Nash equilibrium as several choice strategies 

indicates that players are not able to enhance their winnings by changing the strategy on one 

side; nevertheless, losses and gains are not always apparent and measurable in real-life 

applications (Bonau, 2017). 
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2.1.2. Non-zero-sum games 

The benefit of one player does not coincide with the misfortune of the rest of the players 

as in this kind of game, the collaboration of players may result in higher outcomes than self-

serving playing (Burguillo, 2018). 

The prisoner’s dilemma is the most widely known illustration of the non-zero-sum 

games (Bonau, 2017). Positive-sum games lead to a state where both players win as no one 

wins at the loss of another, as a result, the total of wins and losses is more than zero which is a 

“win-win” state (Spangler, 2003, as cited in Bonau, 2017). Thus, the rationality of a player can 

result in gains for the other player as well as himself by making a decision that allows the other 

player to gain (Bonau, 2017). On the other hand, negative sum games can result in a loss for 

all players which leads to a “lose-lose” state where the sum of benefits and losses has a negative 

value (Bonau, 2017). 

 

2.1.3. Perfect Information games 

In a perfect information game, the player knows all the prior decisions of other 

participants in the game when it is his turn to pick a move (Raoof & Al-Raweshidy, 2010). A 

game is considered to have perfect information provided that players move consecutively and 

have the chance to watch all the moves of other players (Fang, Liu, Basak, Zhu, Kiekintveld, 

& Kamhoua, 2021). the game is considered to have perfect recall if every player remembers 

all of their past moves (Fang et al., 2021). 

 

2.1.4. Imperfect information games  

In the case that the player can obtain no information regarding the moves of other 

participants when it is his turn to choose, this is considered an imperfect information game; an 

example of imperfect information games is card games where the cards of every player are 

concealed from the other players (Benmammar & Krief, 2014).  

 

2.1.5. Sequential and Simultaneous games 

In a sequential game, a player makes his move before other players make their moves; 

the players must obtain information regarding the decision of the first player (Benmammar & 

Krief, 2014). In sequential games, there is an order of actions where every player obtains a bit 

of information regarding the past activities conducted by the remainder of the players; a little 

knowledge is sufficient as perfect information is not necessary; chess is considered a sequential 

game (Burguillo, 2018).  

On the contrary, in simultaneous games, players conduct their moves without prior 

knowledge of the moves of other players, they do not use a time axis and usually take the form 

of payoff matrices (Benmammar & Krief, 2014). Normally, simultaneous games take on the 

normal or strategic form while sequential games take the extensive form (Burguillo, 2018).  

 

2.1.6. Evolutionary games  

This game type was developed by John Maynard Smith in the context of biology in 

1973 (Smith, 1982, as cited by Raoof & Al-Raweshidy, 2010). The evolutionary game theory 

describes game models in which participants embrace their strategies through a trial and error 

process in which they understand over a while that some strategies have a better performance 

than others (Benmammar & Krief, 2014). 

 

2.2. Applications of the Game Theory 

2.2.1. Nash Equilibrium 

Nash equilibrium is a case where all participants are aware of the equilibrium strategy 

of one another and the participant earns no utility in replacing only the strategy that belongs to 
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him (Nash, 1951, as cited in Farooqui & Niazi, 2016). John Nash introduced the Nash 

equilibrium by showing that each fixed game has an equilibrium point at all times, at this point 

each player chooses actions which are superior to theirs as they are completely well-informed 

of the choices of their contenders (Musah, Boah & Seidu, 2020). 

 Finite games always include an equilibrium point at which all players decide their 

optimal moves while regarding the moves of their rivals (Nash, 1950, as cited by Burguillo, 

2018). This outcome was recently known as the Nash equilibrium (Burguillo, 2018). 

The Nash equilibrium is a collection of strategies in which no participant may gain from 

changing strategies unilaterally. Minimax equilibrium in two-player zero-sum games is 

generalised to multiplayer general-sum games by the Nash equilibrium. The inverse game issue 

calls for determining the cost function in such a way that the supplied joint strategy is a Nash 

equilibrium given the players' collective strategy for the game. The inferred cost function can 

either offer incentives to promote desired behaviour or rationalise observed player conduct. 

There have been numerous results on inverse games in various contexts, including specific 

games like matching, network formation, and auction; generic classes of games like succinct 

games, dynamic games, and general convex games; and specific games like matching, dynamic 

games, and auction; whose Nash equilibria are characterised by variational inequalities (Yu, 

Salfity, Fridovich-Keil & Topcu, 2022). 

 

2.2.2. Prisoner’s Dilemma  

The approach of the prisoner’s Dilemma is the best way to illustrate dominance in the 

game theory (Norozpour & Safaei, 2020). In the case of the prisoner’s dilemma, two criminals 

decided to conduct a crime together, after which they are arrested and placed in separate jails, 

the police collect sufficient evidence to convict them both except if one of them confesses to 

the other (Norozpour & Safaei, 2020).  

Each criminal has the choice to either confess or stay silent and each of them is aware 

of the repercussions of their actions; they were offered the choice by the police that they both 

spend a ten-year jail term if both of them confess while if only one of them admits, he will 

spend one year in jail and the other will spend 25 years (Norozpour & Safaei, 2020). If they 

both did not admit the crime, they will both spend three years in jail (Norozpour & Safaei, 

2020). The prisoner’s dilemma is an illustration of a two-person non-zero-sum game (Bhuiyan, 

2016). 

 

2.3. Collusion and Cartels 

Collusion includes a large range of acts which include clear-cut agreements to the 

organization of activities on the market to independent parallel actions that arise as a reaction 

to variations in the conditions of the market (Kaplaw, 2013, as cited in Wardhaugh, 2021). 

Illustrations include joint ventures and joint purchasing agreements to make use of quantities 

of scale (Motta, 2004, as cited in Wardhaugh, 2021).  

Cartels are demonstrated through the collusion of rivals against the benefit of customers 

on frameworks such as price, quality and quantity (Wardhaugh, 2021). The formation and 

maintenance of a cartel include precious social resources being thrown away (Posner, 1975 as 

cited in Wardhaugh, 2021). 

The game between Intel and AMD can be described as a non-zero sum game as the cut 

in prices conducted by Intel negatively impacted both companies.  

 

3. Methodology 

3.1. Background of Intel and AMD 

Intel was founded in 1968 by Robert N.Noyce and Gordon Moore (Silicon Valley 

Historical Association, 2008). At the end of 1969, at the time Busicom the Japanese calculator 
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producer assigned the company to construct 12 customized chips for a product; the ingenious 

team at Intel developed a creative solution which is a chip that could perform the functions of 

twelve (Silicon Valley Historical Association, 2008). In 1980, the 8080 chip was decided to be 

used in the first personal computer produced by IBM as a central processing unit (Silicon 

Valley Historical Association, 2008). 

 In 2006, Intel declared it was able to construct the first fully operational SRAM 

(Silicon Valley Historical Association, 2008). The following year it was able to apply a creative 

mixture of materials that significantly decreased transistor leakage (Silicon Valley Historical 

Association, 2008).  

AMD was established in 1969 in Silicon Valley (AMD, n.d.). The company was 

founded by Walter Jeremiah Sanders, who was a former chief at the Fairchild semiconductor 

corporation, along with seven other people (Tiwari, 2022). In the 1970s the company began to 

manufacture microchips; it started as a second-source producer of microchips (Tiwari, 2022).  

However, in 1982 the company began to supply second-source chips for Intel, which 

produced the microchip employed in IBM personal computers (Tiwari, 2022). In 1991, AMD 

started producing the Am386 microchip which was workable with Intel’s 32-digit 386 

microchip which in turn led to a long problem in court (Tiwari, 2022). In 1994 the United 

States High Court ruled in favour of AMD (Tiwari, 2022). In the same year, Compaq signed a 

deal with AMD to supply intel-viable chips for their PCs (Tiwari, 2022). In 2000, AMD 

launched the Athlon processor which was designed to operate Microsoft Windows (Tiwari, 

2022).  

 

3.2. Strategies employed by the Two Companies  

According to a case study conducted by da Costa, Bottura, Boaventura and Fischmann, 

(2009), the business environment of Intel included many kinds of companies such as PC 

producers such as IBM and Compaq, suppliers for equipment used in production and 

operational systems software makers, and suppliers as Microsoft, entities that develop Intel 

technology microprocessors and Intel main rivals as AMD and producers of duplicates to the 

microprocessors of Intel.  

A Minimax game strategy was employed between Intel and AMD as both producers 

compete in a market with a restricted size to acquire market shares (da Costa et al., 2009).  

At the end of 1998, the intel market possessed 75% of the pc processor market which 

decreased from 86% in the previous year due to the presence of cheap imitations of Intel’s 

premium chips by rivals such as AMD and National Semiconductor Corporation Which 

received a large portion of the sub-$1000 PC business (Business Week, 1999 as cited by Furrer 

& Thomas, 2000). Intel still had dominance in the market and controlled the upper end of the 

industry, nevertheless, Intel reacted by reducing the price of its Celeron chips by half which is 

considered low-end and attracting PC producers with PC parts packages at reduced prices 

(Business Week, 1999 as cited by Furrer & Thomas, 2000). In 1999, there was a 50% rise in 

the United States retail sales of sub $1000 Celeron PCs (Business Week, 1999 as cited by 

Furrer & Thomas, 2000). This drove National Corp. to give up on the computer processor 

industry as it saw it had no potential to generate profit (Business Week, 1999 as cited by Furrer 

& Thomas, 2000). AMD’s market share in inexpensive PCs declined by 10 points (Business 

Week, 1999 as cited by Furrer & Thomas, 2000). Intel can compensate for the severe cut in the 

Celeron price by making large profits on other product lines (Business Week, 1999 as cited by 

Furrer & Thomas, 2000). 
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 Figure 1: Pay-off Matrix between AMD and Intel  
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  Gain  
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  Small 
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 Source: (Furrer & Thomas, 2000) 

 

Intel repeated this strategy in 2002. AMD significantly decreased the prices of its 

Athlon processors for mobiles and desktops after days following a similar action by its 

competitor Intel (CNET News.com, 2002, as cited in Erhun & Keskinocak, 2003). As a result 

of the price reductions, AMD raised shipments of processors in the first quarter of 2002 relative 

to the fourth quarter of 2001, becoming higher than 8 million (Erhun & Keskinocak, 2003). 

However, the revenues from processors decreased by three percent (Erhun & Keskinocak, 

2003).  

Instead of carrying out reciprocal price reductions, Intel and AMD would have better if 

they maintained the higher prices rather than getting involved in reciprocal price reductions 

(Erhun & Keskinocak, 2003).  

 

3.3. The Impact of the Game theory application on Intel and AMD 

As shown in figure 2 it can be inferred that there was a decrease in the price in 1999 by 

Intel, this was again repeated in 2002 when Intel decreased prices again and AMD soon 

followed. The prices of CPU chips exhibited great fluctuations over the years. According to 

CNN Money, Intel announced to computer producers a 16% decrease in the price of the 400-

MHz Celeron and a 24% decrease in the price of the 366-MHz chip accompanied by a 19% 

decrease in the 333-MHz chip (CNN Money, 1999).  

 

Figure 2: Frontier Central Processing Unit (CPU) prices in Intel and AMD from Q1 

1993 to Q4 2004 

 
Source: Goettler & Gordon (2011) 

 

AMD declared that the losses of the second quarter of 1999 will be considerably worse 

than anticipated which indicates that Intel’s powerful price reduction counterstrategy has had 

a bad effect (Takahashi, 1999). AMD announced operating losses of approximately $200 

million for the second quarter mainly caused by price reductions in addition to the inability of 
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the company to convince customers to come back after not being able to ship their orders in 

the former quarter (Takahashi, 1999). An article in CNET in 2002 stated that Intel decreased 

the list prices of the 2GHz Pentium 4 chips by 29%, in addition, it also decreased the price of 

the Pentium III server and desktop chips as the 1.2 GHz Pentium III price was reduced by 10% 

(Kanellos, 2002). On the other hand, AMD also performed price reductions on some of the 

Athlon XP products(Kanellos, 2002). 

 
          Figure 3: Intel Share of Sales from Q1 1993 to Q4 2004 

 
           Source: Goettler & Gordon (2011) 

 

As shown in figure 3, Intel displayed dominance over the market with its share of sales 

mostly ranging approximately between 0.8 and 0.9 over the period from 1993 to Q4 of 2004. 

In Intel’s 1999 annual report, Intel announced it achieved sales of $29.4 billion marking a 12% 

rise (Intel, 1999). During the period from October 2002 to December 2007, Intel dominated 

the x86 CPU market with a minimum of 70% market share (European Commission, 2009).  

However, The commission discovered that Intel performed two illegal actions, the first 

is that Intel handed wholly or partially secret rebates to computer makers provided that they 

purchased all or the majority of their x86 CPUs from Intel (European Commission, 2009). 

Furthermore, the company also offered direct payments to a large vendor given that it only 

stocks computers containing Intel x86 CPUs (European Commission, 2009). Such strategies 

were successful in stopping customers and consumers from choosing rival products (European 

Commission, 2009). The second action is that Intel paid computer producers to stop or setback 

the launch of certain products that included x86 CPUs of their rivals and to restrict the sales 

channels accessible to these products (European Commission, 2009). The European 

Commission enforced a fine on Intel of 1060000 Euros for exploiting its dominance in the 

market and breaching EC treaty antitrust laws (European Commission, 2009). 

The game theory may be utilized in making marketing decisions in the case that the 

number of players is small, this is a large restraint that prevents it from being successfully 

applied to business to consumer markets (Dominici, 2011). Furthermore, the game theory can’t 

be utilized in offering accurate resolutions to marketing problems due to the following causes 

(Dominici, 2011): 

- It is unable to offer a single answer in the majority of cases.  

- The real conditions of the market and the attitude of its participants indicates a number 

of probable strategic solutions that is too large to be encapsulated in a game. 

- The game theory assumes rationality that is not present in the market.  
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4. Results 
Intel needs to adjust its price-setting policies as cutting prices to put competitors in a 

tough position is not a strategy that can be maintained for a long period. If Intel continued this 

behaviour, AMD would not be able to face this fierce competition. Intel needs AMD and other 

competitors to remain in the market to keep the Federal Trade Commission (FTC) away 

(Business Week, 1999 cited from Furrer & Thomas, 2000). Intel also needs to correct all of its 

illegal procedures to avoid further fines from the European Commission. 

Finally, not cutting the prices would benefit Intel as it would not have to incur the loss 

of price reductions and can gain while still maintaining a large market share. Reducing prices 

to increase market share over a certain limit can decrease the market capabilities, as a result, 

the size of the market remains constant and the rivalry increases between enterprises to obtain 

a larger part of the market through profit and price reductions, firms become involved in a 

prisoner's dilemma (Erhun & Keskinocak, 2003). In addition, AMD needs to improve its stand 

in the market by developing its products to make them more attractive to consumers to be able 

to face the fierce competition. 

  

5. Conclusion 
In conclusion, Intel displays dominance in the market for CPUs or computer chips, 

occupying not less than 70% of the x86 CPU market share (European Commission, 2009). Its 

major rival is AMD. Intel followed a hefty price reduction strategy that negatively impacted 

AMD to a large degree.  

Intel was able to make AMD incur a lot of losses over the years due to its price reduction 

strategies which AMD was not fully able to keep up with. AMD tried to increase the number 

of shipments as a consequence of the price reductions nevertheless the company still incurred 

losses (Erhun & Keskinocak, 2003) 

According to the Intel report (1999), Intel sales increased during the year. This was the 

same year the price-cutting strategy of Intel which is why it can be linked to the growth in 

sales. Nevertheless, it will be harder for the company to maintain an increasing market share 

in the future due to diminishing market capabilities (Erhun & Keskinocak, 2003). Intel and 

AMD were involved in a form of the prisoner’s Dilemma when Intel decided to cut prices 

negatively impacting the profits of both firms (Erhun & Keskinocak, 2003). However, Intel 

was able to cushion the impact by relying on the other product lines (Furrer & Thomas, 2000). 

While AMD suffered a loss. The prices of CPUs exhibited heavy fluctuations during the period 

from 1993 to Q4 of 2004 as illustrated in the graphs above. With both Intel and AMD 

performing price cuts to be able to compete. 
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